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@ Television channel selection apparatus employing muM-plcture display. 

(S) An apparatus for selecting one of a number of television 
channels is operable to be set In a mode whereby an anray of 
miniature pictures corresponding to the respecth^ channels is 
displayed, with each channel being sequentlaily selected for a 
predetermined Interval during which Image data for the selected 
channel are repetitively written Into one of a set of regions (42 to 
50) of a one-field memory, with the entire memory contents 
being continuously and rspetltlvely read out, whereby the 
picture for the selected channel appears as a moving picture 
while those of the other channels are static. The apparatus can 
then be set in a normal operating mode, with the channel 
selected at the time of mode changeover being thereafter held 
fixedly selected and a normal display picture produced. ^ i^. 
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Description 

TELEVISION CHANNEL SELECTION APPARATUS EMPLOYING MULTI-PICTURE DISPLAY 



The present Invention relates to a channel selec- 
tion apparatus for use In video equipment such as a 
television receiver or VTR which receives television 5 
broadcast signals, with television channel selection 
being performed based upon a multi-picture display 
of an array of miniature pictures for the respective 
channels. 

In the prior art, a user generally performs 10 
television channel selection by first searching in a 
program list (e.g. published in a newspaper) to find a 
channel in which a desired program appears, and 
then setting the television receiver or VTR to the 
appropriate channel Alternatively, the user may 75 
simply perform successive actuations of a channel 
selection switch, to display pictures for each of the 
channel and so find a desired program. However it is 
desirable to provide a channel selection function 
whereby the user can rapidly and conveniently find a 20 
desired program, and immediately select the corre- 
sponding television channel. It Is an objective of the 
present invention to provide an apparatus which 
implements such an Improved channel selection 
function. 25 

In order to attain the objective set out above, the 
present Invention provides a multi-picture display 
channel selection apparatus for use in equipment 
such as a television receiver or VTR, whereby a 
multi-picture display operating status can be estab- 30 
lished In which an array of miniature pictures 
corresponding to the respective television channels 
is displayed on the screen of the television receiver 
(or. in the case of a VTR» the screen of a television 
receiver or video display unit which is coupled to 35 
receive a video signal from that VTR), The apparatus 
acts to sequentially select each of the television 
channels for a predetermined short time interval, 
during which the miniature display picture for the 
selected channel appears as a moving picture, while 40 
the miniature display pictures for the remaining 
channels appear as static images. In this way, the 
user is provided with display information for all of the 
television channels simultaneously, while In addition 
the channel which is currently being selected by the 45 
apparatus is clearly Indicated, by a corresponding 
moving picture which appears within an array of 
static Images. When the user has decided upon a 
specific channel, then it is only necessary to execute 
changeover of the apparatus operation from the 50 
multi-picture display mode to the nonmal display 
mode, at a point in time when the miniature display 
picture for the desired channel is displayed as a 
moving picture. 

In order to provide the functions described above. 55 
a multi-picture display channel selection apparatus 
according to the present invention Includes a 
memory which is capable of storing one complete 
field of a video signal, together with means for 
executing write-in of video data to a set of addresses 60 
of the memory concurrently with read-out of video 
data (to be displayed) from addresses which are 
different from the write-in addresses. 



Data representing a miniature display picture for 
each of the channels are sequentially stored in 
predetermined regions of the memory, by being 
repetitively written-ln during a plurality of successive 
field intervals extending over a specific time Interval 
(e.g. one or two seconds). During such a write-in 
operation, read-out operations are continuously 
executed for all of the memory addresses, so that 
video data for miniature display pictures of all of the 
channels for which data have been stored in the 
memory are continuously read out and are dis- 
played. As a result, due to consecutive write-in 
operations performed for the currently selected 
channel during a plurality of successive field inter- 
vals, the video data corresponding to the currently 
selected channel which are read out from the 
memory and applied to the display will result in a 
moving picture being produced, while the video data 
corresponding to the other channels which are read 
out from memory will result in respective static 
(miniature) pictures being produced.- 

More specifically the present Invention comprises 
a channel selection apparatus manually operable for 
selecting one of a plurality of television channel 
signals, to derive a video signal to be supplied to 
television picture display means, the apparatus 
comprising: 

television signal receiving circuit means coupled to 
receive said plurality of television channel signals, for 
selecting and demodulating one of said channel 
signals to produce a first video signal; 
memory means capable of storing data representing 
at least one field of said first video signal and; 
control circuit means for controlling receiving circuit 
means and said memory means, operable to selec- 
tively establish a normal operating mode of said 
apparatus in which one of said channel signals is 
fixedly selected by said television signal receiving 
circuit means and said first video signal is directly 
transferred to said display means to thereby display 
a corresponding television picture, and a multi-pic- 
ture display operating mode in which data stored In 
said memory means are continuously read out and 
converted to a second video signal which is 
transferred to said display means, to display a 
corresponding television picture; 
and is characterized in that during operation in said 
mufti-picture display mode, said plurality of television 
channel signals are sequentially selected by said 
receiving circuit means during respective time 
intervals of fixed duration, and in that during each of 
said time intervals, data derived from said first video 
signal, representing a television picture in com- 
pressed form, are repetitively written Into said 
memory means during a plurality of successive fields 
of said first video signal, said data being written 
concurrently with said continuous read-out oper- 
ation, whereby a miniature display picture corre- 
sponding to a currently selected one of said 
channels is displayed by said display means in the 
form of a moving picture, while miniature display 
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pictures corresponding to the remainder of said 
channels are displayed in the form of respective 
static pictures. 

Fig. 1 Is a general block diagram showing the 
basic configuration of an embodiment of a 
muitl-picture display channel selection appara* 
tus according to the present invention: 

Figs. 2(a) to 2(h) are diagrams for assistance 
in describing concurrent read/write operations 
which are executed by a 1 -field memory in the 
embodiment of Fig. 1 ; 

Fig. 3 is a general block diagram showing the 
basic configuration of a memory control circuit 
in the embodiment of Fig. 1 ; 

Fig. 4 Is a conceptual diagram showing an 
address map of a 1 -field memory in the 
embodiment of Fig. 1 and; 

Fig, 5 is a flow chart for describing the 
operation of a microcomputer used for oper- 
ation control in the embodiment of Fig. 1 . 
Fig. 1 is a general block diagram showing the 
basic configuration of an embodiment of a muitl-pic- 
ture display channel selection apparatus according 
to the present Invention. In Fig. 1. numeral 1 denotes 
an antenna for receiving broadcast television waves, 
numeral 2 denotes a television signal receiving 
circuit for receiving signals from the antenna 1 and 
selectively demodulating one of a plurality of televi- 
sion channel signals contained In the antenna 
signals to produce a video signal as an output signal. 
Numeral 3 denotes an A/D (analog-to-dlgltal) con- 
verter for converting the video signal produced from 
the television signal receiving circuit 2 to digital form, 
by executing periodic sampling and conversion 
operations. The digital data samples which are thus 
sequentially produced are supplied to a S/P (sertal- 
to-parallel) converter 4, which periodically converts 
successive sets of data from the A/D converter 3 
into parallel form, to be written into a memory 7 
having sufficient capacity to store one field of a video 
signal In digital form. The memory 7 can for example 
consist of a DRAM (dynamic random access 
memory). Numeral 5 denotes a parallel/serial con- 
verter for converting successive sets of data, read 
out periodically from the sync separator circuit 8. 
from parallel to serial form, to be supplied to a D/A 
(digital-to-analog) converter 6. Successive sets of 
digital data which are thereby produced from the P/S 
converter 5 are thereby converted by the D/A 
converter 6 into an analog video signal, which Is 
supplied to one input terminal of a changeover 
switch 13. while the video output signal from the 
television signal receiving circuit 2 Is applied to a 
second input tennlnal of the changeover switch 13. 
The switch 13 functions to select one of these video 
signals to be transferred to an output terminal 14, 
and hence to be supplied to display circuits and a 
display device having a display screen (not shown In 
the drawings) to produce a television picture display. 
Numeral 8 denotes a sync separator circuit for 
extracting horizontal and vertical sync signal compo- 
nents of the video signal produced from the 
television signal receiving circuit 2. Numeral 9 
denotes a clock signal generating circuit for produc- 
ing a clock signal which is synchronized with the 



sync components of the video signal from the 
television signal receiving circuit 2. Numeral 10 
denotes a memory control circuit for controlling read 
and write operations of the memory 7, at timings 

5 controlled by output signals from the sync separator 
circuit 8 and the clock signal generating circuit 9. 
Numeral 11 denotes an operating switch which is 
coupled to an operation control circuit 12 and is 
actuatable to cause the operation control circuit 12 

10 to establish either a multi-picture display mode of 
operation, In which a multi-picture display is pro- 
duced on the screen of the display device as 
described hereinafter, or a normal mode of oper- 
ation in which only a single picture (for a television 

75 channel selected by the television signal receiving 
circuit 2) appears on the display. Specifically, 
command signals from the operation control circuit 
12 are supplied to the memory control circuit 10. to 
determine the form of control applied to the 

20 memory 7 during multi-picture display operation, 
while in addition other command signals are applied 
from the operation control circuit 12 to the tetevision 
signal receiving cir^cult 2 for executing sequential 
selection of each television channel for a predeter- 

26 mined duration, during rriuftl-plcture display oper- 
ation. In addition, a command signal from the 
operation control drcuit 12 controls selection of a 
video signal by the changeover switch 13, to be 
transferred to the output temnlnal 14. The operation 

30 control circuit 12 Is preferably Implenranted as a 
microcomputer which operates In accordance with a 
predetermined program. 

Rgs. 2(a) to 2(h) are diagrams for assistance In 
describing concurrent read/write operations which 

35 are executed by the memory 7 In conjunction with 
the S/P converter 4 and the P/S converter 5, under 
the control of the memory control circuit 10. During 
multl- picture display operatton. the memory 7 
continuously executes read-out operations from 

40 successive memory addresses, I.e. from an initial 
address to a final address, again from the Initial to 
the final address, and so on. These read-out 
operations are performed during periodk^ re- 
peated intervals, referred to in the following as read 

46 cycles When data are to be written Into the memory 
7, write operations are performed during periodically 
repeated Intervals, referred to In the follo^ng as 
write cycles, which alternate with the read cycles. 
Read and write operations are mutually Independent, 

SO and can be executed concurrently for respectively 
different sets of successive memory addresses. The 
read and write operations, as well as memory 
address generation, are executed under the control 
of signals produced from the memory control circuit 

55 10 at timings detenmlned by the clock signal which is 
produced from the clock signal generating circuit 9 
(referred to In the following as the reference clock 
signal). The control signals produced for the above 
purposes by the rrtemory control circuit 10 and 

60 applied to the memory 7 Include a CAS (column 
address signal), a RAS (row address signal), a WE 
(wrtte enable) signel, and an OE (output enable). 
Figs 2(a) and 2(b) show the respective waveforms of 
the RAS and the CAS during four successive read 

66 . and wrKe cycles. The WE and OE signals are omitted 
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from Fig. 2. 

The AJD converter 3 performs periodic sampling 
operations on the video signal produced from the 
television signal receiving circuit 2. Each of these 
sampling operations results in a corresponding set 
of digital data (e.g. 3 bits) being produced. Such sets 
of data will be referred to in the following as digital 
samples. When four successive digital samples have 
been transferred to the S/P converter 4 from the AJD 
converter 3, the S/P converter 4 transfers these four 
digital samples, in parallel, to the memory 7 during a 
write cycle. The digital data are thereby written, in 
parallel, Into a specific address of the memory 7. The 
S/P converter 4 can readily be configured as a shift 
register circuit, i.e. having four sets of stages 
connected in series to accommodate a total of four 
digital samples, and with latch circuits coupled to the 
outputs from the shift register stages. Since such an 
arrangement Is very well known In the art. no specific 
circuit anrangement will be described herein. These 
shift operations are executed in synchronism with a 
clock signal produced from the clock signal genera- 
ting circuit 9, I.e. in synchronism with the reference 
clock signal described above. This serial/parallel 
transfer operation is illustrated In Figs. 2(c) to (f). 
which show the respective outputs produced from 
the four sets of shift register stages (with Fig. 2(c) 
showing the output from the initial. I.e. input stage, 
and Fig. 2(f) the output from the final stage). Initially, 
it is assumed that the shift register stages contain 
respective digital samples designated as Wo i to 
Wi.o, and that the succession of digital samples 
shown In Fig. 2(c) are thereafter supplied by 
successive sampling operations of the AJD conver- 
ter 3. A total of four shift operations (synchronized of 
course with the sampling operations) taking place 
during each period between successive read cycles 
(or write cycles). Thus, during the write cycle (1) 
shown In Rg. 2, the outputs from the shift register 
stages of S/P converter 4 attain the condition Wi-o, 
Wi.i. Wi.2, W1.3. These digital sample values are 
held in the latch circuits of the S/P converter 4. and 
are then written in. in parallel to a memory address of 
the memory 7 which is specified by the memory 
control circuit 10. After another four successive shift 
operations (with corresponding data sampling oper- 
ations) have taken place, another write-in operation 
is executed, during write cycle (2). 

The P/S converter 5 can have a similar configure*- 
tion to the S/P converter 4, i.e. a set of four sets of 
shift register stages connected in series, to accom- 
modate four digital data samples, but with latch 
circuits being connected between the read outputs 
of the memory 7 and the respective inputs of the 
shift register stages, for temporary storage of data 
which are read out. Memory read-out is performed 
as follows, referring to Figs. 2(g) and (h). During 
each read cycle, a memory address for data read-out 
is supplied from the memory control circuit 10 to the 
memory 7. Thus for example when the memory 
address of the four digital data samples Wi-o to 
Wi.3 (after write-in of these data as described 
above) is supplied to the memory 7 during a read 
cycle, then these data are read out. in parallel, from 
the memory 7. The data thus read out are indicated 



as R1-0 to R1.3 In Fig. 2(g). These data are then held 
temporarily in the latch circuits of the P/S converter 
5, and are then successively shifted out of the P/S 
converter 5 in synchronism with the same shift clock 

5 signal which is applied to the S/P converter 4, After 
four of such shift operations, another address is 
supplied to the memory 7 from the memory control 
circuit 10 during a read cycle (e.g. read cycle (2) in 
Fig. 2). and another set of digital data samples are 

10 transferred in parallel to the P/S converter 5 and 
sequentially transferred sequentially out of the P/S 
converter 5 to the D/A converter 6. in this way. 
successive digital data samples are successively 
supplied to the D/A converter 6 in the same 

15 sequence in which these digital samples were 
previously generated by the A/D converter 3, (e.g. in 
the sequence Ro-i to R2.0 shown in Fig. 2(h)), and 
are successively converted into analog data values, 
in this way, a continuous analog video signal is 

20 produced from the D/A converter 6, In spite of the 
fact that read and write operations of the memory 7 
take place in a sequentially alternating manner as 
described above. 
It will be apparent from the above that with the 

2S described embodiment, video data can foe written 
into successive memory addresses concurrently 
with read-out of data from a different set of 
addresses from those into which data are being 
written. 

30 The embodiment will be described In the following 
for the case of a multi*picture display being 
produced which consists of an array of nine 
miniature display pictures. Fig. 3 is a general block 
diagram showing the arrangement of the main 

3S components of the memory control circuit 10. In 
Fig. 3 numeral 10 denotes an input terminal to which 
is applied a horizontal sync signal that is supplied 
from the sync separator circuit 8 shown In Fig. 1. 
Numeral 21 denotes an Input terminal to which Is 

40 applied a vertical sync signal, also supplied from the 
sync separator circuit 8, and numeral 22 denotes an 
Input terminal coupled to receive the reference clock 
signal produced from the clock signal generating 
circuit 9 and described hereinabove. Numeral 23 

46 collectively designates a set of input terminals which 
receive command signals from the operation control 
circuit 12, Numeral 24 denotes a horizontal direction 
counter which counts successive pulses of the 
reference clock signal from input terminal 22 and is 

SO periodically reset by horizontal sync signal pulses. 
Numeral 25 denotes a vertical direction counter, 
which counts successive horizontal sync signal 
pulses and is periodically reset by vertical sync 
signal pulses. Numeral 26 denotes an image interval 

55 detection circuit, which functions to detect the 
occurrence of successive portions of the video 
signal supplied from the television signal receiving 
circuit 2 that contain only image data (I.e. portions of 
the video signal from which all vertical and horizontal 

60 blanking intervals are excluded), and to generate 
control signals for the duration of each of such 
image data portions of the video signal. This 
detection function of the image interval detection 
circuit 26 is based upon respective count values 

615 attained by the horizontal direction counter 24 and 
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vertical direction counter 25. Numeral 27 denotes a 
1/3 frequency divider circuit which performs fre- 
quency division of the reference clock signal from 
input terminal 22 to produce a frequency-divided 
clock signal having a period which Is three times that 
of the reference clock signal, and Is supplied to a 
counter 30 to be counted thereby. Numeral 29 
denotes a multi-picture display starting address 
generating circuit, which establishes Initial values for 
the counters 30 and 31 as designated by command 
signals from the operation control circuit 12, sup- 
piled via the Input terminals 23. Numeral 28 denotes 
a 1/3 frequency divider for dividing the horizontal 
sync signal from Input terminal 20. to produce a 
clock signal having a period which is three times that 
of the horizontal sync signal pulses, and which Is 
supplied to the counter 31 to be counted thereby. 
The counter 30 is a multl-ptoture display horizontal 
direction counter, while counter 31 Is a multi-picture 
display vertical direction counter. These counters 30 
and 31 are utilized in generating addresses for 
write-in of data to the memory 7 during multi-picture 
display operation, as described hereinafter. Numeral 
32 denotes a mode selection circuit, which produces 
control signals to control internal operating modes 
In accordance with commands from the operation 
control circuit 12. Numeral 33 denotes a read/wrfts 
control signal generating circuit, which produces 
control signals that are applied (from a set of output 
terminals which are collectively designated by 
numeral 37) to the memory 7. the S/P converter 4 
and the P/S converter 5 for controlling the memory 
read and write operations described hereinabove. 
Numeral 34 denotes a read-out horizontal direction 
counter, and 35 a read-out vertical direction counter, 
whose respective count values determine memory 
addresses from which data are read out during 
multi-picture display operation. That Is to say, each 
address in the memory 7 is defined as a combination 
of a row (horizontal) address and a column (vertical) 
address. The clock signal and reset signal applied to 
the read-out horizontal direction counter 34 are 
respectively identical to those of the horizontal 
direction counter 24, while the clock signal and reset 
signal applied to the read-out vertical direction 
counter 35 are respectively identical to those of the 
vertical direction counter 25, described hereinabove. 
However to simplify the drawing, the corresponding 
connecting lines are omitted. Numeral 36 denotes an 
address selector circuit, which Is controlled by 
control signals supplied from the mode selection 
circuit 32 to selecting either the count values of the 
pair of counters 34, 35, the count values of the pair of 
counters 30. 31, or the count values of the pair of 
counters 24, 25, to be supplied as address Informa- 
tion to the memory 7 In the form of signals which are 
transfen-ed from a set of terminals collectively 
designated by numeral 38. 

As stated hereinabove, continuous read-out oper- 
ations are executed by the memory 7 during 
multi-picture display operation, and the addresses 
from which data are read out during successive read 
cycles of the memory 7 are determined by the count 
values of the read-out horizontal and vertical 
direction counters 34 and 35, i.e. these count values 



are selected by the address selector circuit 36 
during each read cycle. During an initial write-in 
stage of operation which Is executed immediately 
after initiation of the multi-picture display mode (as 

5 described in detail hereinafter), an entire field of 
video data, including horizontal and vertical blanking 
intervals and sync pulses. Is written Into the memory 
7. During that process, the count values of the 
horizontal direction counter 24 and vertical direction 

10 counter 25 are selected by the address selector 
circuit 36 during each write cycle, as a memory 
address into which data are written. Upon comple- 
tion of that Initial stage of operation, whenever it is 
detected by the image interval detection circuit 26 

15 that an image data portion of the video signal is 
occurring, the address selector circuit 36 selects the 
the count values of the multi-picture display horizon- 
tal and vertical direction counters 30 and 31 during 
each write cycle of the memory 7. as a memory 

20 address into which data are written. 

Fig. 4 shows an address map of the memory 7, in 
which row addresses successively appear along the 
horizontal direction and column addresses success- 
ively appear along the vertical direction. Numeral 40 

25 denotes the overall memory region, which Is capable 
of storing one complete field of the video signal, 
numeral 41 denotes a memory region referred to In 
the following as the blanking interval region. In which 
is stored horizontal and vertical blanking interval 

30 data, and numerals 42 to 50 respectively denote 
memory regions In which are stored Image data 
representing respective ones of the array of 9 
miniature display pictures which are produced on 
the display screen by this embodiment, as stated 

35 hereinabove. During nsad-out operation, the row 
address (corresponding to the count value of the 
read-out horizontal direction counter 34) is success- 
ively incremented In synchronism with the reference 
clock signal which Is applied to input terminal 22 

40 described above, and Is reset to an Initial value 
designated as io each time that a horizontal sync 
signal pulse of the video signal from horizontal 
direction counter 24 occurs. The column address 
(con-espondlng to the count value of the read-out 

45 vertical direction counter 35) Is Incremented by one 
in response to each horizontal sync signal pulse, and 
Is reset to an Initial value designated as ko each time 
that a vertical sync signal pulse occurs. 
The process of generating a multi-picture display 

50 will be described In greater detail referring to Pigs. 3 
and 4. When the multi-picture display mode Is 
initiated by operation control circuit 12. In response 
to an actuation of the operating switch 11, the next 
vertical sync signal pulse to occur acts to preset the 

55 vertical direction counter 25 to a count value 
corresponding to the Initial column address ko, while 
the next horizontal sync signal pulse serves to 
preset the horizontal direction counter 24 to an initial 
value conrespondlng to the Initial row address /o. In 

60 addition, a control signal applied from the operation 
control circuit 12 causes the mode selection circuit 
32 to set the address selector circuit 36 In an 
operating condition whereby (during each write 
cycle) the count values of the horizontal direction 

65 counter 24 and vertical direction counter 25 are 
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transferred as row and column addresses respec- 
tively to the memory 7. Thereafter, successive 
pulses of the reference clock signal are counted by 
the horizontal direction counter 24 during one 
horizontal scanning interval, with successive row 
addresses being thereby successively generated, 
until the row address £s Is reached. At each row 
address, a set of digital data samples are written (in 
parallel, as described above) from the S/P conver- 
ter 4 into the memory 7. A horizontal sync signal 
pulse then occurs, whereby the horizontal direction 
counter 24 Is again preset to a count corresponding 
to £o, while the vertical direction counter 25 is 
incremented by one, to thereby increment the 
column address accordingly and data are thereafter 
written Into the next set of addresses. When the final 
row address is of the final column address ks is 
reached, a command from the operation control 
circuit 12 causes the mode selection circuit 32 to 
tenfninate transfer of the count values of the 
horizontal direction counter 24 and vertical direction 
counter 26 as addresses to the memory 7, and 
commands the read/write control signal generating 
circuit 33 to terminate write-in operations. At this 
point, one complete field of the video signal from the 
television signal receiving circuit 2, including data 
representing all of the horizontal and vertical 
blanking Intervals of the field, has been written into 
the memory 7. The blanking interval region 41 now 
contains this blanking interval data, while the set of 
memory regions 42 to 50 contain, in combination, 
data representing a single continuous display Image. 
The purpose of this initial write-in stage of operation 
Is solely to store the blanking interval data In memory 
region 41, and It Is preferable that the Image data 
stored In regions 42 to 50 be replaced at some stage 
in the above operation by data representing the 
video black level. This will ensure that the display 
screen is made unifonnly black when multi-picture 
display operation Is initiated, to thereby facilitate 
viewing of the subsequently generated miniature 
display pictures. 

Generation of the multi-picture display Is now 
Initiated. During each read cycle of the memory 7, a 
command from the operation control circuit 12 
causes the mode selection circuit 32 to control the 
address selector circuit 36 such that the count 
values of the read-out horizontal and vertical 
direction counters 34 and 35 are applied as address 
data for the memory 7, and to control the R/W 
control signal generating circuit 33 to produce 
control signals whereby a read-out operation by the 
memory 7 and P/S converter 6 is performed In every 
read cycle. This data read-out operation Is executed 
continuously during operation in the multi-picture 
display made to produce an output video signal from 
the D/A converter 6. so that the data contents of the 
memory regions 42 to 50 appear on the display, with 
horizontal and vertical sync signals for display 
operation being produced from data read out from 
the blanking interval region 41. It will be assumed 
that Image data for a miniature display picture are 
first writt^ Into the memory region 42. Firstly, a 
command from the operation control circuit 12 
causes the television signal receiving circuit 2 to 



select one of the television channels (e.g. which has 
been predetermined as corresponding to the mem- 
ory region 42) to be produced as the output video 
signal from the television signal receiving circuit 2. In 

5 addition, the row address /i and column address ki 
of the memory region 42 are respectively supplied 
from the multl-plcture display starting address 
generating circuit 29 in response to a command from 
the operation control circuit 12, to be set as initial 

10 count values of the multi-picture display horizontal 
and vertical direction counters 30 and 31 respec- 
tively. At this point, counting operation by the 
multi-picture display horizontal and vertical direction 
counters 30 and 31 is being inhibited by control 

IS signals applied from the image interval detection 
circuit 26. When the image interval detection circuit 
26 detects that an Image portion (as defined 
hereinabove) of a first horizontal scanning interval of 
a field of the video signal has begun, control signals 

20 are applied by the Image Interval detection circuit 26 
to the multi-picture display horizontal and vertical 
direction counters 30 and 31 to enable counting 
operation by these counters to begin. The count 
values of the 30 and 31 are thereafter transferred. 

25 during each write cycle of the memory 7, to define 
successive addresses of the memory 7 (starting 
from row and column addresses £^ and ki) into 
which each image portion of the video signal is 
written. In addition, control signals are applied from 

30 the image Interval detection circuit 26 to the R/W 
control signal generating circuit 33 to cause control 
signals to be applied from the R/W control signal 
generating circuit 33 to the S/P converter 4 and 
memory 7, whereby the image data are written Into 

35 the successive addresses described above. This 
write-in operation Is executed concurrently (I.e. in 
successively alternating read and write cycles) with 
the continuously executed read-out operation de- 
scribed above. Upon completion of write-in of the 

40 first image portion of this first scanning tine (i.e. 
when row address £2 of column address k2 is 
reached), the image interval detection circuit 26 acts 
to halt counting operation by the multi-picture 
display horizontal direction counter 30. At the third 

46 horizontal sync signal pulse to occur thereafter, (I.e. 
when an output is produced from the 1/3 frequency 
divider 28) the column address Is incremented by 
one. and the above process is repeated to write in 
the Image data contained In the third scanning line of 

50 the field. Upon completion of writing in one field of 
the video signal into the memory region 42, the 
process is successively repeated for a plurality of 
fields, i.e. during a specific time duration of for 
example one or two seconds. 

55 Since only one out of every three successive 
digital samples of each image portion of the video 
signal (from the A/D converter 3) Is written Into the 
memory region 42, and since the column address is 
Incremented only once In every three successive 

60 horizontal sync signal pulses, it will be apparent that 
the display inwge contained In each field of the video 
signal will be stored in the memory region 42 in 
compressed form. i.e. as data representing an image 
compressed to 1/3 of the normal display Image size. 

65 Since the contents of the memory 7 are being 
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continuously read out during the above write-in 
operation, a miniature moving picture will appear in 
the region of the display screen corresponding to 
the memory region 42. This moving condition of the 
picture indicates to the user that the television 
channel corresponding to that display position (i.e, 
the upper left-side display region) is cun^ently 
selected by the television signal receiving circuit 2. 

Upon completion of the predetermined time 
interval for write-in to the memory region 42, a 
command is issued by the operation control circuit 
12 for selection of another television channel by the 
television signal receiving circuit 2. The above 
process is then repeated to write image data for the 
newly selected channel Into the next memory region, 
which in this embodiment is memory region 43, 
during the aforementioned predetermined time dur- 
ation. A corresponding moving miniature display 
picture wilt now appear on the display, correspond- 
ing to region 43. In addition, a static miniature display 
(produced by readnDut of the last field of the video 
signal which was written into the memory region 42) 
will appear in the display region corresponding to 
memory region 42. 

This write-in operation during a predetermined 
time interval Is sequentially executed thereafter for 
each of the remaining memory regions 44 to 50. and 
then again repeated from region 42. and so on. 

In this way, during multi-picture display operation, 
a miniature display picture corresponding to the 
currently selected channel appears as a moving 
picture, while miniature display pictures conrespond- 
ing to the other channels appear as static pictures, 
with each channel being sequentially selected during 
a fixed time interval which extends over a plurality of 
video signal fields. 

To produce a continuous full-scale display of a 
picture of a desired channel, the user simply 
actuates the operating switch 11 (during an Interval 
in which the miniature display picture for that 
channel appears as a moving picture), to thereby 
terminate multi-picture display mode operation and 
return to normal operation. The operation control 
circuit 12 then issues command signals whereby the 
channel cun-entiy selected by the television signal 
receiving circuit 2 Is maintained continuously se- 
lected and the video signal output from the television 
signal receiving circuit 2 Is transferred by switch 13 
directly to the output tenmlnal 14. 

In the preferred embodiment, the operation 
control circuit 12 Is implemented as a microcom- 
puter, and the operating flow of this microcomputer 
which is executed with respect to write-in operations 
during the multi-picture display mode will be de- 
scribed refening to the flow chart of Fig. 5. When 
operation of the apparatus is started, a program step 
60 Is executed whereby the changeover switch Is set 
such as to transfer the video signal from the 
television signal receiving circuit 2 directly to the 
output terminal 14, to be displayed, i.e. the normal 
operating mode is established. If the operating 
switch 11 is actuated during this operating mode, 
then this Is detected In a step 61 . In which a decision 
is made as to whether or not the muttl-plcture 
display mode is to be initiated. If the operating 



switch 1 1 has been actuated, then execution moves 
to step 62 In which a decision Is made as to whether 
or not a television signal is actually being received on 
the channel which is currently selected by the 
5 television signal receiving circuit 2. If it is Judged that 
there Is no signal being received on that channel, 
then a step 63 is executed. In which the next highest 
number of channel is selected, and operation then 
returns to step 62. If it Is determined in step 62 that 
10 there is a television signal being received on the 
currently selected channel, then a step 64 is 
executed in which the Initial stage of the multi-pic- 
ture display mode described hereinabove is per- 
formed, whereby data of a single field of the video 
15 signal are written into the memory 7, Including sync 
signal data. Upon completion of this Initial stage, 
execution moves to step 65, In which the change- 
over switch 13 is set to transfer the output from the 
D/A converter 6 to the output terminal 14. In the next 
20 step. 66. a decision is made as to whether or not the 
cun^ently selected television channel number is the 
lowest channel number. If It Is not the lowest 
number, then the channel having the next highest 
number Is selected In a step 67, and this process Is 
2S repeated until the channel having the lowest number 
is selected. Execution then moves to step 68, In 
which the display region In which a first miniature 
display picture will be produced Is established as the 
uppermost left side position (i.e. corresponding to 
30 memory region 42 of Fig. 4). 

It should be noted that it would be possible to omit 
steps 66 and 67. However by executing these steps 
in conjunction with step 68, It Is ensured that a 
miniature display picture corresponding to the 
35 lowest-numbered channel will always appear at a 
specific position on the display screen, so that the 
user can readily rementber the relationships bet- 
ween display positions of the miniature pictures and 
the corresponding channel numbers. 
40 Execution then moves to step 69. in which an 
internal timer of the microcomputer Is reset to zero, 
and timing operation of that timer Is initiated. A step 
70 Is then executed, in which a command is issued to 
start write-in of Image data from the currently 
45 selected form (In compressed fonm, as described 
above) to the memory 7. Step 71 Is then executed In 
which a decision Is made as to whether or not the 
operating switch 11 has been actuated in order to 
terminate the multi-picture display mode. If the 
50 operating switch 11 has, not been actuated, then 
execution moves to a step 72 Hi which a decision Is 
made as to whether or not a predetemilned time 
determined by the Internal tlnter has elapsed, e.g. a 
time of 0.5 seconds, or one or two seconds, for 
55 example. If this time Interval has not yet elapsed then 
execution returns to step 70. In this way, write-in of 
image data for the currently selected channel Is 
continued during the predetermined time interval, 
which extends over a plurality of field Intervals of the 
60 video signal. 

If It Is determined In step 72 that the predeter- 
mined time interval has elapsed, then command 
signals are generated to terminate the wrtte-ln 
operation, and execution moves to step 74 In which 
65 the selected channel number Is Incremented by one. 
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Step 75 is then executed, In which a decision is 
made as to whether or not a television signal is 
actually being received on the currently selected 
channel, and it not, the selected channel number is 
again Incremented in step 74. tf It is found that a 5 
television signal is being received, the execution 
moves to step 76 in which a decision Is made as to 
whether or not the number of the currently selected 
channel Is the minimum channel number, if it is the 
minimum number, then execution moves to step 68 10 
described hereinabove. If the channel number is hot 
the minimum then execution moves to step 77 in 
which the display position for the miniature display 
picture Is set In accordance with the number of the 
currently selected channel. I.e. in accordance with 15 
the one of memory regions 43 to 50 Into which data 
are now to be written. In the preferred embodiment, 
these memory regions and the corresponding 
display regions are selected in the sequence 42. 43. 

44. 49, 50. However this Is purely a matter of 20 

design choice. 

The sequence of steps 69 to 73 are then 
successively repeated, to write image data for the 
currently selected channel into the next memory 
region and produce a corresponding miniature 2S 
moving picture on the display, as a result of the 
memory read-out operations which are continuously 
performed during execution of the processslng flow 
described above. 

When a desired program appears on the display. 30 
in miniature moving picture form, the user can 
actuate the operating switch 11 to terminate the 
multi-picture display mode and retain the currently 
selected channel. This Is detected in step 71. 
whereby execution moves to step 60 so that the 36 
output video signal from the television signal 
receiving circuit 2 Is transfered directly to the 
output terminal 14 and hence to the display. 

From the above description of the preferred 
embodiment, It can be understood that a television 40 
channel selection apparatus according to the pres- 
ent Invention enables a user to rapidly and conveni- 
ently observe the contents of a plurality of television 
broadcast channels simultaneously, and to very 
easily select a desired channel, i.e. by performing a 45 
single switch actuation when It Is observed that a 
miniature display picture con-espondlng to the 
desired channel Is being displayed as a moving 
picture, while the miniature display pictures of all of 
the remaining channels appear as still pictures. 50 
Thus, such an apparatus will have widespread 
application to such video equipment as television 
receivers, VTRs. etc. in which a channel selection 
function is required. 



Claims 

1. A channel selection apparatus manually 60 
operable for selecting one of a plurality of 
television channel signals, to derive a video 
signal to be supplied to television picture 
display means having a display screen, the 
apparatus comprising: 65 



television signal receiving circuit means 
coupled to receive said plurality of television 
channel signals, for selecting and demodulating 
one of said channel signals to produce a first 
video signal; 

memory means capable of storing data repre- 
senting at least one field of said first video 
signal and; 

control circuit means for controlling said receiv- 
ing circuit means and said memory means, 
operable to selectively establish a normal 
operating mode of said apparatus in which one 
of said channel signals Is fixedly selected by 
said television signal receiving circuit means 
and said first video signal Is directly transferred 
to said display means to thereby display a 
corresponding television picture, and a multi- 
picture display operating mode in which data 
stored in said memory means are continuously 
read out and converted to a second video signal 
which is transferred to said display means, to 
display a corresponding television picture; 
characterized in that during operation in said 
multi-picture display mode, said plurality of 
television channel signals are sequentially se- 
lected by said receiving circuit means during 
respective time intervals of fixed duration, and 
In that during each of said time intervals, data 
derived from said first video signal, represent- 
ing a television picture in compressed form, are 
repetitively written into said memory means 
during a plurality of successive fields of said 
first video signal, said data being written 
concurrently with said continuous read-out 
operation, whereby a miniature display picture 
corresponding to a currently selected one of 
said channels is displayed by said display 
means In the form of a moving picture, while 
miniature display pictures corresponding to the 
remainder of said channels are displayed in the 
form of respective static pictures said miniature 
display pictures fonming said multi-picture. 

2. A channel selection apparatus according 
to claim 1. and further wherein said control 
circuit means functions such that when a 
transition from said multi-picture display mode 
to said normal operating mode is executed, one 
of said channel signals which was currently 
selected at the point in time of said transition is 
thereafter held continuously selected by said 
receiver circuit means. 

3. A channel selection apparatus according 
to claim 1 or 2 in which said control circuit 
means comprises: 

a manually actuatable operating switch; 
an operation control circuit responsive to 
actuations of said operating switch for produc- 
ing a plurality of command signals to selectively 
establish said normal operating mode and said 
multi-picture display operating mode; 
sync separator means for deriving sync signals 
from said video signal produced from said 
television signal receiving circuit means and; 
memory control means operating In synchron- 
ism with said sync signals in response to 
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command signals Issued from said operation 
control circuit, and functioning immediately 
following a transition from said normal opera- 
ting mode to said multi-picture display mode to 
execute write-in to said memory means of data 5 
representfng substantially the entlrity of a single 
field of said first video signal, and to thereafter, 
during each of said time intervals of fixed 
duration, detect portions of said video signal 
which contain only image information exclusive 10 
of sync signal information and execute write-in 
in compressed form of successive ones of said 
video signal portions to said memory means. 

4. A channel selection apparatus according 

to dalm 1. 2 or 3 in which operation of said IS 
memory means Is controlled by said control 
circuit means such that data corresponding to 
said television channels are stored in respec- 
tively predetermined regions of said memory 
means, whereby said miniature display pictures 20 
corresponding to said channels are respec- 
tively positioned in specific predetermined 
regions on said display screen of said display 
meana. 

5. A channel selection apparatus for selecting 2S 
one of a plurality of television channel signals 

for supply to a television picture display means, 
which apparatus has a normal operating mode 
In which a selected channel signal Is supplied 
and a muKf-plcture display mode In which 30 
signals are supplied for a array of miniature 
pictures corresponding to respective channels, 
one such picture being a moving picture, the 
others being stationary pictures, and the pic- 
ture which Is moving being sequentially se- 3S 
lected from among the pictures. 
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